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Complex regional pain syndrome (CRPS) is a painful and disabling disorder that usually affects the ex-
tremities. This complication may affect the knee joint after total knee arthroplasty (TKA). We report a
unique case of CRPS of the foot and ankle, which was an unusual involvement site for CRPS after TKA.
© 2016 Publishing services by Elsevier B.V. on behalf of Turkish Association of Orthopaedics and
Traumatology. This is an open access article under the CC BY-NC-ND license (http://creativecommons.
org/licenses/by-nc-nd/4.0/).Introduction
Complex regional pain syndrome (CRPS) is a painful and
disabling disorder that usually affects the extremities. The disease
has two forms; symptoms occur without previous peripheral nerve
injury in type 1 (Sudeck's atrophy) and with previous injury to
speciﬁc nerve in type 2.1 CRPS type 1 is usually initiated by some
form of traumatic stimuli including injury and surgical
intervention.1,2
The pathophysiology of CRPS type 1 is not clear and many the-
ories have been postulated.3
The disease has four cardinal features: pain, swelling, move-
ment abnormalities, coloretemperature-sudomotor changes.4 Pain
is the most troubling complaint; it is not isolated to the area of
injury or surgery and is out of proportion with the degree of
injury.4 The diagnosis is excluded by the existence of any conditionciation of Orthopaedics and
on behalf of Turkish Association of
c-nd/4.0/).that would otherwise account for the degree of pain and
dysfunction.5,6
Total knee arthroplasty (TKA) surgery has many complications.
It is also possible to observe TKA-related CRPS type 1 in the
knee.7e9 Surgeons should suggest the disease (given certain
ﬁndings) after TKA cases because treatment at the early stages is
promising.6,10 To the authors' knowledge, no cases of CRPS type 1
of the foot and ankle have been reported following TKA. We
report a case of CRPS type 1 of the left foot and ankle following
left TKA.Case report
A 67-year-old woman was admitted to the outpatient clinic
with complaints of left foot and ankle pain, swelling, limitation of
motion and difﬁculty in weight bearing and walking. The patient's
history revealed a left TKA operation two months prior, and
complaints started at the ﬁrst month postoperatively (Fig. 1).
Nonsteroidal anti-inﬂammatory drug (NSAID) failed to relieve the
pain, swelling, and tenderness and these symptoms had gradually
increased. The patient reported that she could not wear socks or
shoes and could not walk without a cane due to pain. SheOrthopaedics and Traumatology. This is an open access article under the CC BY-NC-
Fig. 1. Preoperative and postoperative radiographs of the left knee.
Fig. 2. Foot and ankle of the patient at presentation.
Fig. 3. Foot and ankle of the patient at the end of the 1st year follow-up.
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sensations. Her sleep was also disturbed. The medical history of
the patient included hypertension and a surgical procedure for
cystocele.
Physical examination of the patient's left foot and ankle revealed
non-dermatomal pain, swelling, edema over the dorsum of the foot
and ankle, increased heat and redness, limitation of ankle motion
(10 dorsiﬂexion and 40 plantar ﬂexion) (Fig. 2). Moreover, allo-
dynia, hyperesthesia and hyperalgesia were determined. However,
muscle strength was normal and deep tendon reﬂexes were nor-
moactive at left lower limb. The patient's left ankle circumference
wasmeasured 2 cm larger compared to the right ankle. The calf was
painless and Homans' sign was negative fort he left lower limb.
Range of motion of the knee was nearly normal (0 extension, 100
ﬂexion). Therewas no tenderness or pain at medial and lateral joint
lines, patellofemoral joint, or retinaculi, as well as no swelling
around the knee.
Laboratory ﬁndings for the complete blood count, erythrocyte
sedimentation rate, and C-reactive proteinwere normal. The serum
rheumatoid factor was negative. Radiographs of the left foot and
ankle showed a calcaneal spur. Mild soft tissue edema of the foot
was observed on T2-weighted magnetic resonance images (MRI).
Lumbar spine MRI revealed L4-5 right foraminal herniated disc,
degenerative spondylosis, and chronic degenerative discopathy atmultiple levels. According to the patient's history, physical exami-
nation, laboratory results, and radiologic evaluation, the patient
was diagnosed as CRPS type 1.
Operation report revealed that we have used tourniquet located
midthight. Thus, there was no remarkably intra-operative blood
loss. The tourniquet has inﬂated at 165 mm-Hg pressure and the
pressure has kept along with the operation. Total tourniquet time
was 105 min. Clinical reports revealed 520 ml visible blood loss via
a hemovac drain and transfusion of two unites erythrocyte sus-
pensions postoperatively. Also, there was no complication like
infection or hematoma formation.
Amitriptyline 10 mg/day, pregabalin 150 mg/day, as well as
vitamin C 1000 mg/day was prescribed. Additionally, the patient
continued using previously prescribed NSAIDs. Elevation of the
limb, retrogrademassage and contrast bath therapy three times per
day were recommended to produce desensitization and to reduce
swelling. Passive and active range of motion exercises and mild
stretching exercises were advised.
Swelling, increased heat, and redness subsided at the ﬁrst
month follow-up. Allodynia, hyperesthesia and hyperalgesia were
reduced. There was nearly a full range of motion of the ankle. The
patient reported that she could wear socks and shoes. At the last
follow-up, at the end of the ﬁrst year, the foot and ankle remained
asymptomatic (Fig. 3).
Table 1
Budapest criteria for CRPS (Harden et al., 2010).
At the time of examination the patient must report:
1. Continuing pain Disproportionate to inciting event
2. Symptoms At least 1 in 3 of the following 4 categories:
Sensory Hyperesthesia/allodynia
Vasomotor Temperature/color changes-asymmetry
Sudomotor Oedema/sweating changes-asymmetry
Motor/Trophic Decreased ROM, weakness, tremor/dystonia Trophic changes in skin, hair or nails
3. Signs At least 1 in 2 of the following categories:
Sensory Hyperaesthesia top in prick Allodyna to light touch
Vasomotor Evidence of temperature/colour asymmetry
Sudomotor Evidence of oedema/sweating asymmetry
Motor/trophic Tremotor/dystonia, trophic changes to skin, hair or nails
4. No other diagnosis explaining symptoms and signs
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The onset of CRPS is usually precipitated by a physical injury; for
example, a fracture, dislocation, sprain, or surgery.2,11e13 Some-
times no particular cause can be found; in these cases, CRPS is
deﬁned as idiopathic.1
In the knee, also, it's possible to diagnose CRPS type 1 after TKA
cases.14,15 Early references reported low incidence (%0.7e1.2) of
CRPS type 1 after TKA, however, some reports have proposed that
mild forms occur quite commonly after this operation.7e9,16 A
recent study reported high ratio of CRPS type 1 after TKA (%21 one
month after operation and %12.7 after 6 months).17
Foot and ankle of the patient attacked by the disease, however,
we have operated the patient's ipsilateral knee. CRPS type 1 of foot
after successful total hip arthroplasty previously reported.13 The
patient was female and postmenopausal. CRPS is two- and four-fold
more common in women, also, postmenopausal women appear to
be at the highest risk of developing the condition.18 We identiﬁed
the disease in a lower extremity, however, upper limbs most
frequently involve.2,18,19 The disease usually presents within a
month of injury and sometimes recognized at the second week
following injury.20,21 The complaints of the patient began during
the fourth week of her postoperative period; these symptoms
gradually increased.
Painwas the primary complaint of the patient. It was possible to
produce hyperalgesia, allodynia with pin prick and non-noxious
stimuli. In CRPS, pain is neuropathic in nature and is described as
burning, aching, and throbbing.4 Swelling, joint stiffness, and
vasomotor instability (color, temperature and sudomotor changes)
are cardinal features of the condition; we observed these upon
physical examination.4 The diagnosis for this condition is clinical;
there is no diagnostic test.3,4 The “Budapest criteria” are now rec-
ommended for diagnosis (Table 1).22 However, it's sometimes
difﬁcult to use these criteria in clinical setting.4 It is possible to aid
the diagnosis with other investigations. Routine laboratory tests
can not be used to indicate CRPS.3 Plain radiographs demonstrate
demineralization with patchy, subchondral or subperiostal osteo-
porosis, metaphyseal banding, and profound bone loss.3,23 Of the
cases, 30% show no radiographic change (similar to our case).4 Bone
scanning in early stages reveals increased uptake andmay return to
normal, it is not speciﬁc but sensitive test.4,10,11,24 MRI is not diag-
nostic but can be helpful to exclude other pathologies and in CRPS
may demonstrate early bone and soft tissue edema, joint effusions
and late atrophy with ﬁbrosis.4,10,23 MRI of the patient revealed
only mild soft tissue edema on the lateral side of the foot. Ther-
mography, isolated cold stress testing, and sudomotor tests can also
aid the diagnosis. These sensitive tests are not speciﬁc for CPRS.4
Thus, a clinical diagnosis remains the gold standard.10,22
The differential diagnosis of CRPS includes inﬂammatory
arthritis, cellulites, osteomyelitis, deep vein thrombosis, chronicvascular disorders, diabetic neuropathy, entrapment neuropathies,
and malignancy.23 We could exclude possible differential diagnosis
with the aid of a clinical history and physical examination, radio-
graphs, MRI, and laboratory tests. Pain characteristics (hyperalgesia
and allodynia with non-noxious stimulus), physical examination
ﬁndings (swelling, joint stiffness, and vasomotor instability [color,
temperature and sudomotor changes]) were diagnostic for CRPS,
also, clear laboratoryeradiographseMRI results assisted to exclude
the diseases of differential diagnosis.
Most cases resolve (90% of CRPS symptoms resolve after two
years), but a signiﬁcant percentage do not.4,21 If the disease pro-
gresses, the extremity becomes cold and the joint contractures
appear. It's possible to observe trophic changes in late stages of the
disease.3
Treatment of the disease is controversial.4 However, early
treatment is thought to be beneﬁcial.3,6,10 Functional capabilities
may be affected due to CRPS if treatment is instituted in the later
stages of the disease.6 The treatment options include physical
therapies, medication and surgery. Elevation of the extremity,
retrograde massage, contrast bath, desensitization training, ﬂuid-
oteraphy, theuropathic ultrasound, whirlpool, transcutaneous
electrical nerve stimulation, and physical/occupational therapy
may be beneﬁcial in CRPS.3,25,26 Calsitonin, bisphosphonates, cor-
ticosteroids, calcium channel blockers, capsaicin creams, and
vitamin C have been found to be useful in acute CRPS.4,27 Free
radical scavengers such as Dimethyl Sulphoxide (DMSO) (topically
administered) and N-Acetyl cysteine (orally administered) may be
useful.4,28,29 Paracetamol and NSAIDs have not been proven to be
beneﬁcial.30 Gabapentin has been proven to be effective only in the
ﬁrst eight weeks of the disease.31 Tricyclic antidepressants can be
used for the treatment of neuropathic pain.5 An intravenous
regional guanethidine blockade does not help, and a meta-analysis
does not support the use of a local anesthetic symphatic blockade.32
Surgical sympathectomy also has been used to improve symp-
toms.33 Amputation may be a treatment choice in patients with
strongly resistant pain that will not be cured.34 Spinal cord stim-
ulation is ineffective.35 We immediately began the treatment with
amitriptyline and pregabalin. We also prescribed vitamin C for its
antioxidant property.36 We observed dramatic response to the
treatment at the fourth week of follow-up. However, resolution of
the symptoms was achieved due to not only medical treatment but
also other interventions such as retrograde massage, elevation,
contrast bath therapy, and home exercise program.
Some reports suggest that complex regional pain syndrome type
1 may depend on in part tissue ischemia.37 Tourniquet ischemia
may be responsible for the clinical picture; however, total tourni-
quet time was 105 min. In postoperative period, infection or he-
matoma formation may produce abnormal central sensitization
and results in neuropathic pain.38 Conversely, we didn't encounter
with infection or hematoma postoperatively.
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after TKA. It's important to keep this diagnosis in mind while
managing a patient with painful foot and ankle after successful
TKA. Early recognition and prompt initiation of treatment is so
important for prognosis. Also, surgeons should mention the dis-
ease for whole lower limb in informed consent form regarding
knee arthroplasty.
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